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, $\text{ }.\text{ }$ . $\text{ }.\text{ }$ , $.\text{ }..\text{ }$
/
,
$\mathrm{K}.\mathrm{a}\mathrm{z}\backslash \cdot.\cdot \mathrm{h}\mathrm{d},.’ \mathrm{a}\mathrm{n}.\cdot-\backslash \mathrm{L}\mathrm{u}\mathrm{s}\mathrm{z}\mathrm{t}.\mathrm{i}\mathrm{g}$
.
2. $(W, S)$ Coxeter . , $S$ $W$ , $s^{2}=e(s\in$
$S),$ $(s_{i^{S}}j)^{m_{ij}}=e(i\neq j)$ . $w\in W$
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. , $l(w)$ $w\in W$ ( $w$ $S$
).
1960 , ( $q$ )
Borel Hecke , $W$ Weyl ,
. , $H_{0}$ Hecke
.
Laurent $H:=\mathbb{Z}[q^{-}]1\otimes \mathrm{z}^{H_{0}}$ , $H$
, $\overline{q}=q^{-1},$ $\overline{T_{w}}=\tau_{w^{-1}}-1$ .
(1979; [KL1]). $w\in W$ , $C_{w}\in H_{0}$ –
:
(1) $C_{w}=\Sigma_{y\leq w}P_{y,w}(q)T_{y}$ $(P_{y,w}(q)\in \mathbb{Z}[q])$ , ,w(q)
:.
(a) $P_{w,w}(q)=1$ ,
(b). $\deg P_{y,w}(q)\leq\frac{1}{2}(l(w)-\iota(y)-1)$ $(y<w)$
. ( $y<w$ $W$ Bruhat ; , $y$ $S$
$w$ $S$ .)
(2) $\overline{C_{w}}=q^{-l(w}C_{w})$ ( $H$ ).
- Coxeter ,
– , .
(1) (b) . , $q^{1/2}$
.
(– ) : $\overline{\tau_{y-1}}=\tau_{y}^{-}1=\Sigma_{x\leq y,x}yR(q)\tau_{x}$ $(R_{y,x}(q)\in \mathbb{Z}[q, q^{-1}])$
, $R_{y,y}(q)=q^{-l})(y$ .
$\overline{C_{w}}=\sum_{y\leq w}\overline{Py,w}-\tau_{y}-11$
$= \sum_{\leq x\leq yw}\overline{P_{y},w}Ry,x\tau x$





(1) $q^{-\iota(w)}P_{x},w-q-l(x) \overline{P_{x},}=\sum_{x}w<y\leq wR_{y},x\overline{Py,w}$
$(R_{x,x}=q^{-\iota(})x)$ .
, $P_{x,w}$ $q^{k},$ $q^{k-1},$ $\cdots,$ $q^{0}(k= \frac{1}{2}(\iota(w)-\iota(x)-1))$ ( $\mathbb{Z}$ ) 1
; , . .






, (1) 1 2 $q$
. , , $P_{x,w}$ –
.
( ) : $C_{e}=1,$ $C_{s}=T_{S}+1(s\in S)$ , $w=sv(sv>v, s\in S)$
$C_{w}=c_{S}c_{v}-$
$\sum_{v,s\chi z<z<}\mu(Z, v)q^{\frac{1}{2}(}\iota(w)-\iota(z))C_{z}$
$(\mu(z, v)$ $P_{z,v}$ $q^{\frac{1}{2}(l(v}$) $-\iota(z)-1)$ ).
. .
3. $\mathrm{g}$ Borel Cartan $\mathrm{b}\supset \mathfrak{h}$ . $\mathrm{b}$
. $\mathfrak{h}$ 1
$\lambda\in \mathfrak{h}^{*}$
$\mathrm{b}$ 1 $\lambda$ : $\mathrm{b}arrow \mathrm{b}/\mathfrak{n}_{+}arrow \mathbb{C}$ . 1






$w$ . $\lambda=w(\lambda+\rho)-\rho$ ,
$\rho=\frac{1}{2}\Sigma_{\alpha>0}\alpha$ ( $\alpha>0$ ) , $W$
Verma $M(w. \lambda)$ $U(\mathrm{g})$ $Z(\mathrm{g})$ ( $w$ )
( ).
Verma $M(\lambda)$ – $L(\lambda)$ ,
$L(\lambda)$ Grothendieck $[L(\lambda)]$ $W$
$W(\lambda)$ ( $\lambda$ $W(\lambda)=W$ ),
$[L( \lambda)]=\sum_{(y\in W\lambda)}a^{\lambda}[yM(y. \lambda)]$
$(a_{y}^{\lambda}\in \mathbb{Z})$ . Verma
, $\lambda$ $a_{w}^{\lambda}$ .
, $Z(\mathrm{g})$ , , $0\in \mathfrak{h}^{*}$
$W$ ,
. $\{w. 0=w\rho-\rho|w\in W\}\text{ },$ $.\text{ }$
$-2\rho$ , ..-.
























4. Joseph $U(\mathrm{g})$ , Weyl
. $\mathbb{Q}[W]$ , (3)
$\{A(w)\}_{w\in W}$ . ,
$y\in W$ , $A(y)$ , $\{A(w)\}_{w}\in W$ $\mathbb{Q}[W]$







$W$ . $\sim$ , $V_{y}^{L}$ .
$,\backslash$ , , ( ),
( ) . $.\wedge..$. ... :. $\cdot$ ..j..$\cdot$. ..‘... . . .
, $L(y)$ $I_{y}=\mathrm{A}\dot{\mathrm{n}}\mathrm{n}_{u}(\mathfrak{g})L(y)$
, : $.\sim:.==.::$ . $l^{r}$ .: $\mathrm{b}$ .
’
. : $.\cdot\tau:.\cdot.$ .. $-$ , .
$I_{y}=I_{x}\Leftrightarrow y_{L}^{\sim}x$
5
, , 1 : 1
, Joseph .
A (W ) ,
1:1 , ,
([ ] ).
, (A ) Springer
, Lusztig Chevalley
.
Kazhdan-Lusztig [KL1] 1 , Joseph $a_{yw}$









5. , (perverse sheaf) ([Kal],




, , Lusztig .
([ ], [Ka2], [ ], [ ]). ,
( ) Hodge Grothendieck
, Hecke Kazhdan-Lusztig $C_{w}$
, ([Ta],





(2) Kac-Moody $|J-$ ,
(3) ,
(4) $\mathrm{g}$ $U_{q}(\mathrm{g})$ $q$ 1 ,
Kazhdan-Lusztig ,
.
, (2) ( ),
Casia (1990; [Ka3], [KT1], [Ca], ).
(3) (4) Kazhdan-Lusztig (1993-4; [KL21,
), (1) (4) $\mathrm{A}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{r}\mathrm{s}\mathrm{e}\mathrm{n}-\mathrm{J}\mathrm{a}\mathrm{n}\mathrm{z}\mathrm{t}\mathrm{e}\mathrm{n}- \mathrm{S}\mathrm{o}\mathrm{e}\mathrm{r}.\mathrm{g}\mathrm{e}\mathrm{l}$
(1994; [AJS], ).
(3) Casian , (1) (4)
(1994-5;
[KT2,3], ). (1) ,
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